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H = 0.72 mm 
T = 296 K 

Data collection 

Bruker APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 2007) 
T min = 0.840, 7/ maI = 0.863 

Refinement 

R[F 2 > 2a(F 2 )} = 0.041 

wR(F 2 ) = 0.104 

5 = 1.02 

6383 reflections 



Table 1 

Selected bond lengths (A). 



0.25 x 0.22 x 0.21 mm 



13440 measured reflections 
6383 independent reflections 
4766 reflections with / > 2a(I) 
Ri„, = 0.025 



402 parameters 

H-atom parameters constrained 
Ap max = 0.35 e A~ 3 
Ap mi „ = -0.42 e A~ 3 



Nil-Nl 
Nil-N4 



2.091 (2) 
2.106 (2) 



Nil-CU 



2.4860 (6) 



In the title compound, [NiCl 2 (Ci5H 17 Cl2N 3 0)4], the Ni atom 
lies on an inversion center and has an axially extended trans- 
NiCl 2 N 4 octahedral geometry arising from its coordination by 
four diniconazole [systematic name: (£)-(i? 1 S')-l-(2,4-dichloro- 
phenyl)-4,4-dimethyl-2-(l//-l,2,4-triazol-l-yl)pent-l-en-3-ol] 
ligands and two chloride ions. In the crystal, O— H- ■ CI 
hydrogen bonds link the molecules into [100] chains. 



Table 2 

Hydrogen-bond geometry (A, °). 



D-H-A 




D-H 


H-A 


D- ■ A 


D-H-A 


01-HL4- ■ 


■err 


0.82 


2.36 


3.1460 (19) 


160 


02-H2A- ■ 


•en' 


0.82 


2.32 


3.123 (2) 


169 



Symmetry code: (i) — x + 2, — v, — z + 1. 



Related literature 

For background to the use of diniconazole as a fungicide, see: 
Sumitomo Chemical (1984); Huang et al. (2003); Zhou et al. 
(2008). For further synthetic details, see: Fu (2002); Xia et al. 
(2001). For the isotypic zinc complex, see: Gao et al. (2001). 
For our previous work based on diniconazole, see: Xiong et al. 
(2010). 
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Experimental 

Crystal data 

[NiCl 2 (C 15 H lv Cl 2 N 3 0)4 

M, = 1434.47 

Triclinic, PI 

a = 8.7598 (6) A 

b = 13.7800 (9) A 

c = 15.1344 (10) A 



(H,C),C^.OH 



x,- N N -x, 



H Cl 




N N 



H Cl 



HO' ^C(CH,), 



(H,C),C OH 



a = 90.672 (1)° 
P = 98.521 (1)° 
y = 106.743 (1)° 
V = 17273 (2) A 3 
Z = 1 

Mo Ka radiation 




ci 



Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

This work was supported by the Natural Science Founda- 
tion of Jiangxi Agricultural University, China (2964). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB6336). 
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Acta Cryst. (2011). E67, ml213 [ doi:10.1107/S160053681103128X ] 

Dichloridotetrakis(diniconazole)nickel(II) 

Z.-Q. Xiong, X.-Y. Song and X.-L. Nie 

Comment 

Diniconazole [(i?)-(7?5)-l-(2,4-dichlorophenyl)-4,4-dimethyl-2- (l//-l,2,4-triazol-l-yi)-pent-l-en-3-ol] is a highly active 
triazole fungicide (Sumitomo Chemical, 1984). It is widely used for control of a broad range of fungal diseases in many 
crops, such as corn, wheat, peanut, grape and apple (Huang et ai, 2003; Zhou et ai, 2008). Because of its strong antimicro- 
bial activities and its wide applications, the synthesis of diniconazole (Fu et al, 2002; Xia et al, 2001) and its salts (Gao et 
al. , 200 1 ) have attracted much attention. Recently, our group have reported the crystal structure of diniconazole (Xiong et al. , 
20 10). In this paper, we report the synthesis and crystal structure of a new nickel(II) complex, (I), incorporating diniconazole. 

The asymmetric unit of the title compound, [Ni(Ci5Hi7Ci2N30) 4CI2], consists of one nickel(II) ion, two diniconazole 
ligands and one coordinated chloride ion. The Ni atom lies on an inversion center and has a slightly distorted octahedral 
geometry. The equatorial positions are occupied by four N atoms from four (E)-(7?5)-l-(2,4- dichlorophenyl)-4,4-dimethyl- 
2-(l//-l,2,4-triazol-l-yl)-pent-l-en-3-ol ligands. The axial sites are occupied by two CI atoms(Fig. 1). The Ni — N distance 
are 2.123 (3) and 2.147 (3) A andNi — CI is 2.5222 (9) A. In the crystal packing, intermolecular O — H— CI hydrogen bonds 
(Table 1) link the molecules into chains along the a axis(Fig. 2). The structure of the title compound is isostructural to 

2+ 

previously reported zinc (II) complexe constructed by Zn and diniconazole (Gao et al, 2001). 



NiCi2.6H20 (0.024 g, 0.1 mmol) was dissolved in ethanol (10 ml), and diniconazole(0.063 g, 0.2 mmol) was dissolved in 
ethanol (10 ml). The NiCl2 solution was added to the diniconazole solution slowly under stirring. The mixture were filtered 
after stirring for 1 h. Green blocks of (I) were obtained by slow concentration of an ethanol solution. Anal. Calcd. For 
C 60 H 68 ClioNiN 12 04 (%) (Mr = 1434.48): C, 50.24; H, 4.78; N, 11.72. Found (%): C, 55.21; H, 4.80; N, 11.70. 



All H atoms were included in calculated positions and refined as riding atoms, with C — H = 0.93-0.96 A, O — H = 0.82 A, 
with C/i S0 (H) = 1.5 U e q(C) for methyl H atoms and 1.2 £/ e q(C) for all other H atoms. 



Experimental 



Refinement 



Figures 




J 



Fig. 1 . The molecular structure of (I), showing displacement ellipsoids at the 40% 
level. 



probability 
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Fig. 2. The crystal packing of (I), showing a hydrogen-bonded chain; H-bonds are shown as 
dashed lines. 



Dichloridotetrakis[(£)-(l?S)-1 -(2,4-dichlorophenyl)-4,4- dimethyl-2-(1 HA ,2,4-triazol-1 -yl)pent-1 -en-3- 
ol]nickel(ll) 



Crystal data 

[NiCl 2 (Ci5H 17 Cl2N 3 0)4] 
M r = 1434.47 

Triclinic, PI 
Hall symbol: -P 1 
a = 8.7598 (6) A 
6= 13.7800 (9) A 
c = 15.1344(10) A 
a = 90.672 (1)° 
(3 = 98.521 (1)° 
y= 106.743 (1)° 

V= 1727.3 (2) A 3 



Z= 1 

^(000) = 742 

D x = 1.379 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 3863 reflections 

6 = 2.5-26.1° 

|i = 0.72 mm 1 

7=296K 

Block, green 

0.25 x 0.22 x 0.21 mm 



Data collection 

Bruker APEXII CCD 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 2007) 
r min = 0.840, J max = 0.863 
13440 measured reflections 



6383 independent reflections 

4766 reflections with / > 2a(7) 
R int = 0.025 

©max ~~ 25.5 , 6 min — 2.5 

/; = -10^10 

A: = -16^16 
/= 18^18 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )} = 0.041 
wR(F 2 ) = 0.104 
S= 1.02 

6383 reflections 
402 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 



H-atom parameters constrained 



w = l/[0 2 (Fo 2 ) + (0.0497P) 2 - 
where P = (F 2 + 2F c 2 )/3 
(A/0) max = 0.001 

Ap m ax = 0.35 e A~ 3 
Ap mi „ = -0.42eA" 3 



0.4285P] 
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Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > ciF 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters (A 2 ) 
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0.00932 (17) 


A AAT /C A /1 A\ 

0.00260 (19) 


Cll 


0.0324 (3) 


A AC A A ( A\ 

0.0500 (4) 


A A A A f / A\ 

0.0446 (4) 


A A 1 /"7 /T \ 

0.0167 (3) 


A A A A T /T \ 

0.0042 (3) 


A A A C "7 /T \ 

0.0057 (3) 


CI 5 


0.0451 (4) 


0.0772 (6) 


AACOT /C\ 

0.0583 (5) 


A AA*7A ( A \ 

0.0079 (4) 


A AAT O ( A \ 

0.0038 (4) 


A AT A O ( A \ 

-0.0208 (4) 


C12 


0.0602 (5) 


0.0569 (5) 


0.0886 (6) 


A AT AA //1\ 

0.0290 (4) 


A AT1T / A\ 

0.0312 (4) 


A AT7/ r ( A\ 

0.0276 (4) 


C13 


A AT C /I / /I \ 

0.0354 (4) 


A AO /I T ( £\ 

0.0843 (6) 


0.0651 (5) 


A A A 1 T f A\ 

0.0013 (4) 


A AT/IT ( A \ 

0.0242 (4) 


A AAAA f A\ 

-0.0009 (4) 


C14 


a a o c 1 /'7\ 

0.0851 (7) 


A AA A A ZO\ 

0.0949 (8) 


0.0974 (7) 


A A A A O ( f \ 

0.0448 (6) 


A A A C"7 ( f \ 

0.0457 (6) 


A A 1 T 1 / r\ 

-0.0131 (6) 


N4 


a at"7a /1 1 \ 

0.0270 (11) 


A AT "7 A ( 1 T\ 

0.0379 (13) 


A AT O A ( 1 T\ 

0.0384 (12) 


A AA"7C ( 1 A\ 

0.0075 (10) 


A A 1 T C f A\ 

0.0125 (9) 


a r\r\ r a a\ 

0.0064 (10) 


N3 


f\ f\'~i OA / 1 1 \ 

0.0280 (11) 


A A /I A 1 / 1 T \ 

0.0401 (13) 


AAT1"7/11\ 

0.0317 (11) 


A AA O A / 1 A\ 

0.0084 (10) 


A AA OT /A\ 

0.0082 (9) 


A AAT C i C\\ 

-0.0035 (9) 


N 1 


AAT AT / 1 t\ 

0.0302 (12) 


A A /I T T / 1 A \ 

0.0422 (14) 


AATTT /l 1 \ 

0.0333 (11) 


A A 1 1 C / 1 A\ 

0.0115 (10) 


A AAOO 1 C\\ 

0.0088 (9) 


A AAA*7 /1 C\\ 

0.000 / (10) 


N6 


0.0273 (11) 


A AT AT i'I T\ 

0.0302 (12) 


AAT"71 

0.0371 (ll) 


A A A C O 1 (\ \ 

0.0058 (9) 


A AAAO 1 (\\ 

0.0098 (9) 


a a a r r (c\ \ 

0.0066 (9) 


C2 


0.0283 (15) 


A ACC 

0.055 (2) 


A A*7C {"\ \ 

0.075 (2) 


0.0145 (14) 


A A 1 1 £ f 1 A \ 

0.0176 (14) 


A AT OT /I £\ 

0.0283 (16) 


C12 


A /1 c\ 

0.0275 (15) 


A f\££ /T\ 

0.066 (2) 


0.0526 (18) 


A AA/C C /1 A \ 

0.0065 (14) 


0.0116 (13) 


A A 1 n / 1 c\ 

-0.0127 (15) 


CI 1 


a mni / 1 /i \ 

0.0291 (14) 


a A/i n /i z;\ 
0.0413 (16) 


A AT T A / 1 A \ 

0.0339 (14) 


A A A "7*7 i"! 

0.00 / / (12) 


0.0069 (11) 


A AA A C /1 1 \ 

-0.0045 (11) 


C20 


a A/in /i z~\ 

0.0421 (16) 


A AT A/C / 1 *7^ 

0.0396 (17) 


A A A A A f 1 ^ 

0.0404 (15) 


A A1AT /1T\ 

0.0102 (13) 


A A 1 TA / 1 T^ 

0.0129 (12) 


A A A 1/1 /I T\ 

-0.0014 (12) 


Z" 1 1 /C 

C16 


a a /i /I a 1 1 

0.0440 (16) 


A A/1 /CA /1 "7\ 

0.0460 (17) 


0.0378 (15) 


A A1"7"7 f\ A\ 

0.0177 (14) 


A A A A A 1 1 1\ 

0.0044 (12) 


A A A IT H1\ 

-0.0013 (12) 


N2 


a at 1 c / 1 t~\ 

0.0315 (13) 


A A/C/C/C /1 0\ 

0.0666 (18) 


A A A 1 A / 1 A\ 

0.0470 (14) 


A A A A "7 /n\ 

0.0047 (12) 


A AA"7A / 1 1 \ 

0.0079 (11) 


AA1"7T 

-0.0173 (12) 


C13 


0.0296 (13) 


a A/i n /i £\ 

0.0413 (16) 


A AT A O / 1 T^ 

0.0248 (12) 


A A1 10 i"! 1\ 

0.01 18 (12) 


A AAT O ( 1 A\ 

0.0038 (10) 


A AAT T /I 1 \ 

-0.0022 (11) 


C14 


A A A A A ( 1 C\ 

0.0404 (15) 


0.0387 (16) 


A ATT/1 f 1 A\ 

0.0324 (14) 


A A A "7 A ( 1 T\ 

0.0074 (12) 


A A1TT 

0.0123 (11) 


A AAA/' /" 1 T\ 

-0.0006 (12) 


C15 


0.0451 (16) 


A AT 1 C /1 C\ 

0.0315 (15) 


A ATT/1 /1T\ 

0.0326 (13) 


0.0129 (12) 


A A 1 A "t 1 1 

0.0142 (12) 


A A A 1 A /I 1 \ 

0.0010 (11) 


civ 


A C\£ 1 

0.061 (2) 


A A/1/1A / 1 o^ 

0.0440 (18) 


A A A T 1 /I /I\ 

0.0421 (16) 


0.0139 (15) 


a a 1 a 1 /i/i\ 
0.0161 (14) 


A AA O T / 1 T \ 

-0.0082 (13) 


C17 


A A A f 1 / 1 "7\ 

0.0461 (17) 


A ACAA f 1 A\ 

0.0509 (19) 


A A C /I O / 1 0\ 

0.0548 (18) 


A ATTA ( 1 C\ 

0.0239 (15) 


A A1 <0 A\ 

0.0148 (14) 


A AAOA ( 1 C\ 

0.0080 (15) 


Cls 


0.059 (2) 


A A /I £ A / 1 A\ 

0.0460 (19) 


A A C CT ( 1 A^ 

0.0553 (19) 


A AT £ T / 1 /I\ 

0.0262 (16) 


A AT *7T / 1 £\ 

0.0273 (16) 


A A A C T / 1 C^ 

0.0052 (15) 


CI 


0.0273 (13) 


A AT C T / 1 C\ 

0.0353 (15) 


A AT/'/' /1 /1\ 

0.0366 (14) 


A AA A O / 1 1 \ 

0.0048 (11) 


A AA O A / 1 1 \ 

0.0084 (11) 


A AA"7A / 1 1 \ 

0.0070 (11) 


C27 


A AT /CA /I T\ 

0.0269 (13) 


A AT C T ( ~\ A\ 

0.0253 (14) 


AAT/C/1 /1T\ 

0.0364 (13) 


A AA /IT ( 1 A\ 

0.0043 (10) 


A AAAA / 1 A^ 

0.0099 (10) 


A AATT i'I A\ 

0.0022 (10) 


Co 


A AT A /I / 1 /I \ 

0.0294 (14) 


A AC C 1 ( 1 A\ 

0.0551 (19) 


A ATT*7 /1 A\ 

0.0337 (14) 


A AA /IT ("I 1\ 

0.0043 (13) 


A A1AC /1 1\ 

0.0105 (11) 


A AAAA /1 T\ 

0.0009 (13) 


C9 


A A A AA / 1 £\ 

0.0400 (16) 


A A /I A O / 1 *7"\ 

0.0408 (17) 


A AT AT / 1 C^ 

0.0393 (15) 


A AAA/I / 1 T \ 

0.0006 (13) 


AA11T /I 1\ 

0.0113 (12) 


A AAC A / 1 T\ 

0.0054 (12) 


C5 


A ATA/1 / 1 A\ 

0.0304 (14) 


A AT AA /1 £L\ 

0.0399 (16) 


A AT AO /1 T\ 

0.0308 (13) 


A AA/IA i'I 

0.0060 (12) 


A A A OA / 1 1 \ 

0.0089 (11) 


A AAC 1 /I 1 \ 

0.0051 (11) 


C7 


A A A T A / 1 *7~\ 

0.0430 (17) 


A ACO /T\ 

0.058 (2) 


A A A A 1 / 1 z:\ 

0.0441 (16) 


A A 1 fliC /1 C\ 

0.0196 (15) 


AA1CT /1T\ 

0.0153 (13) 


A AAT 1 / 1 /I \ 

0.0031 (14) 


C4 


A AT *7T /I T\ 

0.0272 (13) 


A AT *7ZZ / 1 ZZ\ 

0.0376 (16) 


A ATO/C /1 /1^ 

0.0386 (14) 


A AAT A /I 1 \ 

0.0034 (11) 


0.0076 (11) 


A AA/C *7 i'I 

0.0067 (12) 


C6 


A A A CA / 1 "7\ 

0.0459 (17) 


A AT "7 1 / 1 £ \ 

0.0371 (16) 


A A A CA / 1 

0.0450 (16) 


A AA O O / 1 T \ 

0.0088 (13) 


A A1 A £ /1T\ 

0.0146 (13) 


A A A O T / 1 T\ 

0.0082 (12) 


N5 


a at "tn / 1 t\ 

0.0329 (13) 


A ACT C /1 £L\ 

0.0535 (16) 


A A*7 A*7 /I ON 

0.0797 (18) 


A A1/I/1 

0.0164 (12) 


A A 1 0£ { 1 T\ 

0.0186 (12) 


A AT T A /1 /I \ 

0.0329 (14) 


i a 
CIO 


A AT £ A ( 1 C"\ 

0.0364 (15) 


A A/1 T O /1 '7^ 

0.0428 (1 /) 


A AT CT / 1 A\ 

0.0353 (14) 


AA111 /1T\ 

0.0111 (12) 


A AAOC / 1 1 \ 

0.0085 (11) 


A AA*7T i'I 

0.00 11 (12) 


C28 


A AT AC / 1 T\ 

0.0295 (13) 


A AT OA / 1 /C\ 

0.0389 (16) 


A AT A/C ( ~\ A\ 

0.0396 (14) 


A AA A O i'I 

0.0098 (12) 


0.0128 (11) 


A A A "7 O i'I 1\ 

0.0078 (12) 


C25 


A at /n /I /1\ 

0.0342 (14) 


A AT OA /l /I\ 

0.0384 (16) 


A AT/CO /1 /1~\ 

0.0368 (14) 


AA110 f \ "\\ 

0.01 18 (12) 


A AAAT /1U 

0.0097 (11) 


A AA IT / 1 1 \ 

-0.0013 (11) 


C29 


A A /I A"7 / 1 

0.040/ (16) 


A A/1TT /I 7\ 

0.0423 (1 /) 


A A A AC / 1 C"\ 

0.0405 (15) 


A AA/C C i \ 1\ 

0.0065 (13) 


A AATA /1 '>^ 

0.0030 (12) 


A AA 1 T f 1 1\ 

-0.0013 (13) 


C26 


0.062 (2) 


0.0432 (18) 


0.0439 (16) 


0.0164 (15) 


0.0028 (14) 


0.0049 (13) 


02 


0.0480 (12) 


0.0463 (12) 


0.0510(12) 


0.0247 (10) 


0.0186 (9) 


0.0152(9) 


Ol 


0.0369 (11) 


0.0462 (12) 


0.0479 (11) 


0.0091 (9) 


-0.0006 (9) 


-0.0080 (9) 


C30 


0.077 (3) 


0.068 (3) 


0.082 (3) 


0.041 (2) 


0.002 (2) 


0.014 (2) 


C31 


0.102 (3) 


0.064 (2) 


0.078 (3) 


0.017(2) 


0.026 (2) 


0.028 (2) 


C32 


0.065 (2) 


0.074 (2) 


0.0489 (18) 


0.0181 (18) 


0.0136(16) 


-0.0163 (16) 


C33 


0.049 (2) 


0.095 (3) 


0.056 (2) 


0.0064 (19) 


-0.0071 (16) 


-0.0044 (19) 


C34 


0.095 (3) 


0.040 (2) 


0.072 (2) 


0.0069 (18) 


0.002 (2) 


-0.0093 (17) 


C35 


0.116(3) 


0.071 (3) 


0.050 (2) 


0.029 (2) 


-0.020 (2) 


0.0037 (18) 



sup-5 



supplementary materials 



Geometric parameters (A, °) 




Mi 1 Ml 1 
IN 1 1 IN 1 


2 091 (2) 


Mi 1 M1 
IN 1 1 IN 1 


7 HQ1 (7\ 


Mi 1 M4 
IN 1 1 IN t 


i 1 r\& (i\ 

L. 1UO \L f 


Nil — N4 1 


2.106 (2) 


Nil— Cll' 


2.4860 (6) 


Nil— Cll 


2.4860 (6) 


C15— C20 


1.736 (3) 


C12— CIO 


1.732 (3) 


C13— C8 


1.733 (3) 


C14— C18 


1.737 (3) 


N4— CI 


1.314(3) 


N4— C2 


1.343 (3) 


N3— Cll 


1.328 (3) 


N3— N2 


1.367 (3) 


N3— CI 3 


1.444 (3) 


Nl— Cll 


1.310(3) 


Nl— C12 


1.353 (3) 


N6— CI 


1.338 (3) 


N6— N5 


1.355 (3) 


N6— C27 


1.438 (3) 


C2— N5 


1.315 (3) 


C2— H2 


0.9300 


CI 2— N2 


1.307 (3) 


C12— H12 


0.9300 


Cll— HI 1 


0.9300 


C20— C19 


1.377 (4) 


C20— CI 5 


1.387 (4) 


C16— C17 


1.378 (4) 


C16— C15 


1.389 (4) 


C16— H16 


0.9300 


C13— C14 


1.319(4) 


C13— C25 


1.504 (4) 


C14— C15 


1.481 (3) 


C14— H14 


0.9300 


C19— C18 


1.370 (4) 


C19— H19 


0.9300 


pi 7 pis 


1 t,fSt <A\ 


C17— H17 


0.9300 


CI— HI 


0.9300 


C27— C4 


1.323 (3) 


C27— C28 


1.514(3) 


C8— C9 


1.371 (4) 


Nl'— Nil— Nl 


180.0 


Nl'— Nil— N4 


90.43 (8) 


Nl— Nil— N4 


89.57 (8) 



sup-6 



C8— C7 


1.380 (4) 


C9— CIO 


1.386 (4) 


C9— H9 


0.9300 


C5— C6 


1.386 (4) 


C5 — C10 


1.389 (4) 


PS P4 


1 .Ho 1 yD J 


P7 P6 


1 ^78 (d\ 

L .D 1 O f 


CI Wl 


U.7JUU 


CA H4 

V H Mr 




P6 H6 
— nu 


U.7JUU 


P7S Pi7 


1 476 n\ 


P7S P7Q 


1 .JDy y^t f 


P78 H78 


U.70UU 


P7S 01 


1 428 (3) 


P9S P76 


1 S4S r^n 


P7S H7S 
j — llz. j 


n Q8nn 

u.youu 


P7Q CT,d 


1 S77 fzV> 


P7Q 


1 (d\ 


P7Q p^7 


1 S^4 fzV* 


P76 P^S 


1 S7S (41 


P76 p^n 


1 S78 


P76 P^l 

\^D 1 


1 S^S (d\ 

1 . J D D ^ 


07 H7 A 


0 8700. 


V./ 1 11 1 . \ 


n 87nn 




n Q6nn 

U.7UUU 


pin H^DR 


U.7UUU 




n Q6nn 

u.vuuu 


p-u tniA 

\^D 1 LLD Lr\ 




P^1 W*1R 
\^D 1 LLD 1 1 J 


U.7UUU 


P^1 W*1P 

1 LID 1 V. 


U.7UUU 


p-so H17A 


(1 Q600 


p-37 H17R 


U.7UUU 


pi7 H17P 


U.7UUU 


C33 — H33A 


0.9600 


C33— H33B 


0.9600 


C33— H33C 


0.9600 


C34— H34A 


0.9600 


C34— H34B 


0.9600 


C34— H34C 


0.9600 


C35— H35A 


0.9600 


C35— H35B 


0.9600 


C35— H35C 


0.9600 


C6— C7— C8 


118.7 (3) 


C6— C7— H7 


120.7 


C8— C7— H7 


120.7 
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Nl 1 — Nil— N4 1 


89.57 (8) 


C27— C4— C5 


123.9 (2) 


Nl— Nil— N4' 


90.43 (8) 


C27— C4— H4 


118.1 


N4— Nil— N4' 


180.00 (9) 


C5— C4— H4 


118.1 


Nl'— Nil— Cll' 


91.80 (6) 


C7— C6— C5 


122.4 (3) 


Nl— Nil— Cll' 


88.20 (6) 


C7— C6— H6 


118.8 


N4— Nil— Cll' 


90.45 (6) 


C5— C6— H6 


118.8 


N4'— Nil— Cll' 


89.55 (6) 


C2— N5— N6 


102.3 (2) 


Nl'— Nil— Cll 


88.20 (6) 


C9— CIO— C5 


122.0 (3) 


Nl— Nil— Cll 


91.80 (6) 


C9— CIO— C12 


118.2 (2) 


N4— Nil— Cll 


89.55 (6) 


C5— CIO— C12 


119.8 (2) 


M/l' XT; 1 pi 1 
IN H IN 1 1 ^1 1 


90.45 (6) 


02 — C28 — C27 


111.6 (2) 


Cll' — Nil — Cll 


1 OA AAA /1 ~\ 

180.000 (1) 


<JZ — C28 — C29 


1 AO C 

108.5 (2) 


CI — N4 — C2 


102.5 (2) 


C27 — C28 — C29 


115.3 (2) 


CI — N4 — Nil 


126.49 (17) 


02 — C28 — H28 


107.0 


C2 — N4 — Nil 


129.53 (17) 


C27 — C28 — H28 


107.0 


Cll— N3— N2 


109.2 (2) 


C29 — C28 — H28 


107.0 


Cll— N3 — C13 


129.2 (2) 


Ol — C25 — C13 


111.5 (2) 


N2 — N3 — CI 3 


121.6 (2) 


Ol — C25 — C26 


108.0 (2) 


Cll — Nl — C12 


102.3 (2) 


C13 — C25 — C26 


114.9 (2) 


Cll — Nl — Nil 


128.67 (17) 


Ol — C25 — H25 


107.4 


C12 — Nl — Nil 


128.40 (17) 


C13 — C25 — H25 


107.4 


CI — N6— N5 


109.0 (2) 


C26 — C25 — H25 


107.4 


CI — N6 — C27 


128.9 (2) 


C34 — C29 — C33 


109.3 (3) 


N5 — N6 — C27 


121.71 (19) 


C34 — C29 — C32 


110.2 (3) 


N5 — C2 — N4 


115.4 (2) 


C33 — C29 — C32 


109.0 (2) 


N5 — C2 — H2 


122.3 


C34 — C29 — C28 


109.1 (2) 


N4 — C2 — H2 


122.3 


C33 — C29 — C28 


106.4 (2) 


N2 — C12 — Nl 


115.6 (2) 


C32 — C29 — C28 


112.7 (2) 


N2 — C12 — HI 2 


122.2 


C35 — C26 — C30 


110.5 (3) 


Nl — C12 — H12 


122.2 


C35 — C26 — C31 


109.0 (3) 


Nl — Cll— N3 


111.1 (2) 


C30 — C26 — C31 


108.9 (3) 


Nl — Cll — Hll 


124.5 


C35 — C26 — C25 


109.1 (2) 


N3 — Cll — Hll 


124.5 


C30 — C26 — C25 


112.3 (2) 


C19 — C20 — CI 5 


122.1 (3) 


C31 — C26 — C25 


107.0 (3) 


C19 — C20 — C15 


118.7 (2) 


C28 — 02 — H2A 


109.5 


CI 5 — C20 — C15 


119.2 (2) 


C25 — Ol — HI A 


109.5 


C17 — C16 — C15 


121.6 (3) 


C26 — C30 — H30A 


109.5 


C17 — C16— H16 


119.2 


C26 — C30 — H30B 


109.5 


C15 — C16 — H16 


119.2 


H30A — C30 — H30B 


109.5 


CI 2 — N2 — N3 


101.9 (2) 


C26 — C30 — H30C 


109.5 


C14 — C13 — N3 


116.9 (2) 


H30A — C30 — H30C 


109.5 


CI 4— CI 3— C25 


126.6 (2) 


H30B— C30— H30C 


109.5 


N3— CI 3— C25 


116.4(2) 


C26— C31— H31A 


109.5 


C13— C14— C15 


126.6 (2) 


C26— C31— H31B 


109.5 


C13— C14— H14 


116.7 


H31A— C31— H31B 


109.5 


C15— C14— H14 


116.7 


C26— C31— H31C 


109.5 


C20— CI 5— C16 


117.1 (2) 


H31A— C31— H31C 


109.5 
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C20— C15— C14 
C16— C15— C14 
C18— C19— C20 
C18— C19— H19 
C20— CI 9— H19 
C18— C17— C16 
C18— C17— H17 
C16— C17— H17 
C17— C18— C19 
C17— C18— C14 
CI 9— CI 8— C14 
N4— CI— N6 
N4— CI— HI 
N6— CI— HI 
C4— C27— N6 
C4— C27— C28 
N6— C27— C28 
C9— C8— C7 
C9— C8— C13 
C7— C8— C13 
C8— C9— CIO 
C8— C9— H9 
CIO— C9— H9 
C6— C5— CIO 
C6— C5— C4 
CIO— C5— C4 



Nl 1 — MI- 
NI— Nil- 

N4'— MI- 
CH 1 — MI- 
CH— Nil- 

Nl'— MI- 
NI— Ml- 
N4'— MI- 
CH'— MI- 
CH— Ml- 

Nl'— Ml- 
N4— Nil- 

N4'— MI- 
CH'— MI- 
CH— Ml- 
Nl'— Ml- 
N4— Ml- 

N4'— MI- 
CH'— MI- 
CH— Ml- 



-N4— CI 
-N4— CI 

-N4— CI 

-N4— CI 
-N4— CI 
-N4— C2 
-N4— C2 
-N4— C2 

-N4— C2 
-N4— C2 

-Nl— Cll 
-Nl— Cll 

-Nl— Cll 

-Nl— Cll 
-Nl— Cll 
-Nl— C12 
-Nl— C12 

-Nl— C12 

-Nl— C12 
-Nl— C12 



120.6 (2) 
122.1 (2) 
118.7(3) 
120.6 
120.6 
119.1 (3) 
120.4 
120.4 

121.4 (3) 
120.1 (2) 

118.5 (2) 

110.7 (2) 
124.6 
124.6 
118.0(2) 
125.5 (2) 
116.37(19) 

121.1 (3) 
119.7(2) 

119.2 (2) 
118.9 (3) 
120.6 
120.6 
116.8(2) 
121.2 (2) 
122.0 (2) 

112.5 (2) 
-67.5 (2) 
-17 (64) 
-155.7 (2) 
24.3 (2) 
-84.0 (3) 

96.0 (3) 
146 (65) 
7.8 (2) 
-172.2 (2) 
-88 (100) 

37.1 (2) 
-142.9 (2) 

127.5 (2) 
-52.5 (2) 
103 (100) 
-131.9 (2) 
48.1 (2) 
-41.4(2) 

138.6 (2) 



H31B— C31— H31C 
C29— C32— H32A 
C29— C32— H32B 
H32A— C32— H32B 
C29— C32— H32C 
H32A— C32— H32C 
H32B— C32— H32C 
C29— C33— H33A 
C29— C33— H33B 
H33A— C33— H33B 
C29— C33— H33C 
H33A— C33— H33C 
H33B— C33— H33C 
C29— C34— H34A 
C29— C34— H34B 
H34A— C34— H34B 
C29— C34— H34C 
H34A— C34— H34C 
H34B— C34— H34C 
C26— C35— H35A 
C26— C35— H35B 
H35A— C35— H35B 
C26— C35— H35C 
H35A— C35— H35C 
H35B— C35— H35C 

C20— C19— C18— C17 
C20— CI 9— CI 8— C14 
C2— N4— CI— N6 
Nil— N4— CI— N6 
N5— N6— CI— N4 
C27— N6— CI— N4 
CI— N6— C27— C4 
N5— N6— C27— C4 
CI— N6— C27— C28 
N5— N6— C27— C28 
C7— C8— C9— CIO 
C13— C8— C9— C10 
C9— C8— C7— C6 
C13— C8— C7— C6 
N6— C27— C4— C5 
C28— C27— C4— C5 
C6— C5— C4— C27 
CIO— C5— C4— C27 
C8— C7— C6— C5 
CIO— C5— C6— C7 



109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 

-0.3 (5) 
179.4 (2) 
-1.0 (3) 
166.02(16) 

1.0 (3) 
-172.0(2) 
143.7 (3) 
-28.5 (4) 
-39.4 (3) 
148.4 (2) 
3.3 (4) 
-175.63 (19) 
-3.6 (4) 
175.4 (2) 
-176.3 (2) 

7.1 (4) 
60.4 (4) 
-120.3 (3) 
-0.2 (4) 
4.1 (4) 
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Symmetry codes: (i) -x+1, -y, -z+1. 



Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D—A D—H-A 

01— H1A-C11" 0.82 2.36 3.1460 (19) 160 

02— H2A-Cll ii 0.82 2.32 3.123 (2) 169 
Symmetry codes: (ii) -x+2, -y, -z+1. 
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